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f TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



[CLAIMS] 
1. 



A resin-encapsulated CSP tvoe 
device in wnich . , . _ W Conductor 

lead frame shaped in accordance with a 

two-step etching process in 

* Hi-ocess in such a manner that * i-m , 

ef <r>«^ , 3 th ickness 

ci inner leadc < * «.v • 

^eaas as thinner than that of the lead *- 

which «. frame and 

wnicn is encapsulated 

manne- h ^ ^ -""P-ul-ting resin in such a 

«nn.r that it is substantially the same . k 

y ne same as that of a 
*~~*.e, M cMp in si2e . the leM ^ inc:udin? 

»— ^ a thickness smaller :han th , t 

lead frame blank; 

terminal columns having the same rs- , 

th . , . me chlck ness as that of 
the lead frame blank and 

and being integrally connected to the 
inner leads and also h*< 

^ ad8F>ted to b * "electrically 
connected to an external circuit; 

the terminal columns beino die***** 

9 ai sposed outside of the 

; - iMds in a — « , thickness .„ ise 

direction thereof, the t*™- , 

' cne terminal column, k^.- 

columns being mounted on 

-he surface opposite the su- a « „, u 

the 1Cad frame on "Men 

semiconouctor chip is moun 

c.ne we.rr^.nal columns 



v; 
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-van, ternanal por: . ons >rran9#d ^ ^ ^ 

th. t.r^ Bal portions bel „ 9 made of joidti _ ^ 

«F=sed e* t .r„.u y throu , h the encapsul , tin9 iejin such 
•*« «b. «r ni „ al columns „. expesed exteraa;iy 

e " ca ^'"»* "sin at thair outar sides; 
th, semiconductor cMp at lt . surfaM havin9 ^ 

msulatin, adhesive, and th . alectrod „ 

electrode portions being 

arranged between the , .. 

inner leads ana being electrical 'y 

connected to ties r>f + • 

° tips of the inner leads by wires. 

A resin-encapsulated cs» tm „ 
. . tsI c yP e semiconductor 

device in which . lea£j ^ ^ ^ 

J'"" etCMn9 — - • —at a thickness 

of inner leads is thinner than that o' -he , 
wh , . °* k,le Iead frame and 

wnich is encapsulated u,-k - 

iated wi.h an encapsulating resin in such a 
manner that it w 

1 At is substantially the s*m* w 

.^conductor chip ln 5i2a , th . u , d ^ 

-ner le.ds having . thickness ^ ^ 

lead frame blank; 

terminal columns havino the same -h^i, 

' ne same Sickness as that of 
the lead frame blank and be«no i„ f .« 

°e.ng integrally connected to the 
inner leads and also beino ^ 

bei " 9 ada P te * to be electrically 
connected to an external circuit; 



— e terminal columns be-'m 

oe-ng dispcsea outside of th. 
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inner leads i rv ~ ne 

» a d a „= ti o„ orthd, onal to . thicltn .„. wise 

direction therpnf *u " 

the , " 81 C ° iUmnS bel ^ ~" on 

the surface opposite the lean * 

the lead frame surface on which -he 

semiconductor chin <• 

- c "ip is mounted. th« i- = • 

exBoeoH ' the ' tern »inal columns being 

Z ex " rn '" y throu9h th - « . 

portion of the f < ne a 

the semiconductor chip at its surfape « . 
n~. 4 surface having electrode 

Persons being mounted on the inner leads b 
• , ner Ieads by means of an 

insulating adhesive, and the electron 

electrics i i electrode portions being 

electrically connected to tips o* th . « 

"PS o. the inner leads by wires. 

* 

The resin-encapsulated csp .... 

devices of claim 1 , ^ Semicondu «~ 

claim 1 or 2, wherein 'he i-** * 

P«. «d the «„ iC o„d U c t o, chip 

t».t .l.ctr«. n ° Un " d in ~ eh * Mnn « 

i»»«r teM. «„ d th , di , pJd tBe 

4 - A res in-encapsulated csp -„~- 

!h<Ped in •ccord.nc. wi :h . tw> .,.„ 
etching process in such a 

leads IK- th8t 3 thickne » of inner 

leads is thinner than that e « -h. * 

the Iead frame anci which is 

encapsulated with an encaos.o 

nc «psulatir.g resin in such a m*„„ 

*utn a manner 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that o 
the lead frame blank and being integrally connected to th 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal col 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor r-h4r> 

uctor cn.p being mounted on the inner 

leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 



umns 



5. 



resin-encapsulate* CS? type semiconductor 
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"•vie. in uhich . lead frane shaped ^ ^ ^ 

"c-.t.p etchin9 proMss in such a manner ^ 

of mner lnu is thinner than that ^ the fr>M 
"h.ch i, e„cap sulated „ itn an e „ capsulat ,„ a tMin ^ ^ ^ 
-nner t„« lt la substantially tfc# ^ ^ ^ ^ ^ 
semiconductor chip i„ si2e , th . lead ^ ^^.^ 

inner ie.ds h.vin, . thickness smaU „ thjn ^ ^ _ 
lead frame blank; 

terminal columns having the same thickness as that of 
-he lead frame blank and being integrally connected to -he 
*nner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are couoied to the 
-ner leads in a direction orthogonal to a thickness-wise 
ejection thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted , the ^ 
be ing exposed externally through the encapsulating resin at 

a portion of tips thereof to se-ve as -*- m < , 

»e.ve as wermmal portions; 

and 

the semiconductor chip bein0 mounted on ^ 
hy bu „ ps attan , ed 0 „ surface tsireej _ ^ ^ 

"^conductor chip bei „, eaec:rica:i> . connacte(j (o 
inner leads. 
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The resin-encapsulated c „ type semicond . j= . o . 
device of any of claims , „ 5 _ ^ ^ ^ 

each hev. a rectangular crcss-sec-.icnal shape include, 
-'our faces respective!, provided „ ith . flr „ , urfjM ^ 
second surface, a third surface, and a fourth surface, -he 
«rst surface b.i„, opposite to the second surface and 
"ush with one surface of the re„ai„ ing portio „ of ^ 
"ner lead havin, t „. same thick „. sj „ ^ ^ ^ ^ 

bl.n k . and the third and fourth surfaces each havi„ g 
• ccncave shape depressed toward the inside of the inner 



lead. 



(DETAILED DESCRIPTION OF THE INVENTION J 
{FIELD OF THE INVENTION) 

The present invention relates r-> a - 

rebates to a resan-encapsulated 

semiconductor devie» 

devace capable of meeting the requirement for 

an increase in the number of r mrm < , 

wnoer ot terminals and having a 

miniaturized structure and t h„, 

and thus an excellent mounting 

efficiency. More particulars 

particularly, the present invention 

Elates to a resin-encapsulated semiconductor device 

lead portion is thinner in . thickne „ than a ^ 
blank. 



*:ss« v: 
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(DESCRIPTION of THE PRIOR ART) 

«.. U. S nov S tne conation of . ^ 
re S1 „- encapsulated semico „ ductor ^ ^ 

*«- P« k . 3 e, . xtl . sh0 „„ reain . encapsulatM _ 

i„ clud e s . die pad 1U1 havin9 a seniconductor 

connected to th. .esoci.ted circuits ,„ 

"t=mts, inner leads 1112 
o-d i„t, g „ uy uith the ieMs ni3 _ boMin5 ^ 

c ' " P " 1121 °< s«,icc„ducto- 

- !».. end . re 5 i„ e„c apsu : a ti„ g the S e n icond UC t,r c„i P 

H-o.ect .he semiconductor chi D ii?n * 

°~ cni P 112 ° from external 

stresses and contaminants. This ,..« 

mmmt „ nis "Sin-encapsulated 

semiconductor device a fro~ 

e " mounti "9 the semiconductor 
—ice 2i 20 on the bonding pad 1221 <s „ , 

encapsulating the semicend " MBUf ^"" -V 

semiconductor chip U20 with the resin. 

in this resin-encapsulated semiconductor device the k 
of the inner leads m 2 is eo 5 ' ' 

of the semiconductor chip 112D . And , pig> 

Sh ° WS ""Nation -f a monolayer lead ^ ame " 

- leaa ..ame used as 

an assembly member of the 

device h "^-encapsulated semiconductor 

device shown in Fig. lla . Such 

lead frame deludes the 

bonding pad 11H for mountino th. 

ntmg the semiconductor chip, tne 
inner leads U12 to be .1 

be electrically connected to the 
semiconductor device, the ou«»- • ^ 

j »>...cn is integral 
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with the inner lead 1112 and is adapted to be electrical- 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire l ead frame 1110 . Such a Iead f ^ ^ 
formed from a highly conductive metal such as a cobalt, o 
alloy (a <2% Ni-Fe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

* 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
Uke the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package, particularly \ uad . plate 
Package (QrPs, and thin guad flat packages (TQFPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

2ead f rames having inner leads a-r*n-«^ = - 

U5 arrangea a; comparatively 

large pitches among lead '-ampc * 

* eaa ..ames for semiconductor packages 
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— - by press „ orking . Howew> ^ 

-ruin, senicenductor pae);t945 njvin9 s ^ ^ - 
P*« „. fabricated by s „b je c«„, , blank of . " 

. « -^CKness on 

tne order of o 25 mm 

»o rkin ,. 

Tbe e t cM„ 9 process f „ , ^ ^ 

line inner leads will ^ 

WlU be d ««ibed- hereinafter with 
reierence to Fio in r,- 

r 19 . 10 . Flrst , eopper anoy ^ <2 
««t ioio o f . tMckness on 

^ y-ae. oi 0.25 nun (blank 

- > 1..- fxa me , is cl . a „ ed p . r;ec;ly (pig 

photoresist, such 

>-» such as a water-solubi e <- a<! »,„ w 
. ~ e casein Photoresist 

confining potassium dichromate as a ,. Mlr . 
SDrMH . t a Sensitlv « agent, is 

spread in photoresist films 1020 over -he ma s 
. ■ over - he major surfaces of 

' he thin «!■ as shown in Fio ^0b tk 

, ilme 19> -° b - Then ' the photoresist 

* XlMa are e*Posed, through a mask 

Mtr . 9 3 mask of a Predetermined 

Pattern, to light emitted by a hioh 

and ^ high-pressure mercury lamp, 

and the thin sheet <• < 

aneet is immersed in * ^ 
. , w xn a developer for 

shown in Fio tw 

need b ^ ^ -en 

need be, to a hardening Drocess a 

such * w P^cess. a washing pr0C ess and 

such, and then an etchant- ^« 

hant con ^.ino ferric chloride as a 
Principal component is sorauon 

sprayed against the thin sheet 1010 

-etch through portions of the thin sheet 1010 not coated 

PStterned PhCt — *«« "20 so that inner 
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in Fig. lOd. " 

Tnen, the patterned resist f*i«. 

St films a" removed, the 

J- h.v in , inn „ lMds cf desired M ^ _ 

p " d " ermi " ed * «• >•»<• <*- thus Jora .; 

i r r hin9 process M - ~~ 

the mner leads for fixation, predet*™,- . 

on, predetermined tab bars a~e 

when - - - - — In c ; e 

12:: lead "-- sinc - the - hi - - — 

from both the major surfaces a* *h 

j *u"aces fi s shown in "io in -i.. • 
„^. u . " 10 during the 

etching process, it is sa , H 

1 ls said, when the lead fom. k 

lir^ * ^ eaa *rame has a 

l " Sh ' P " «" P-.1U. ,,.„., 

cne outer lead having a suff,-^.- 

th - „ ^f^cient strength, generally, the 

thickness of the t hi„ w 

thin sheet must be about 0.125 mm o~ 

above. Furthermore, the width of the inner , „ 

cne lnne * leads must be in 

-he range of 70 to 80 In. 

the e- h successful wire bonding. Wnen 

etching process as illustrated in -o 10 is , 
« - . in "9- 10 is employed 

-n -acricatmg a i ead *_ a _ 

--«»-. a thin sheet of a small 
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thiCkn " S ^ °» «»•• •» ».«3 -.. 0.15 m i. usad 

inner leads are formed by „ ching ^ ^ ^ ^ _ 
thereof are a rra„,ed .c a pitch of abouc „. 1M ^ 

However, recent m<~,-^ 

recent miniature res^-Pr-^^'.. 

semiconductor na^if^^^ 

package requires in „ r lMd , arra „ 9 , d 

Pitches „ th e range of „.„, t0 m< f „ ^ 

0.1« mm. When a lead fra „ a fabricatea by processin9 § 
thin sheet of . rad uc.d thl£kness _ ^ ^ ^ 

outer leads o* such a I-*,* * 

such a lead frame is not large enough to 

withstand external forces that may he applied thereto i„ 
the suhseouent processes including .„ assemilin9 p „ cess 
and a chip mounting „„„„ Accotainglyi ^ ^ > ^ 

t= the reduction of the thickness of the thin sheet to 
-bl. the fah.-ic.tion of . minute lead ^ ^ ^ 
i«ds arranged at very small pitches by etching. 

An etching m , th , d praviously propMM ^ ^ 

difficulties subsets a thin sheet to an etching process to 

y • lead frame aftar r . ducin , ^ thi£kness ^ 

of the thin lheet eorrespondi „ 9 te innt __ j>ads ^ 

l.« frame oy half etching or pressing to form the fine 
inner leads hy etching without reducing the strength of the 

outer leads. However ne^i 

© ever, problems arise in accuracy in the 

subsequent processes when the lead -ame <s < orm H k 

--o.Tie - s formed by 

etching after reducino rh^ -w ^ 

"9 the thickness of the portions 

corresponding to the inne- • 

*nne. .eaas oy pressing; for example. 
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the smoothness of rho * * 

ox the surface of , 

unsatisfactory the . 
"atwess and a d imensional accu 

lead # M m "quired to clamp the 

^ead frame accurately for h™n,- 

«p.« . pi. tMMMnsi process tuics 

. th. portions of th. t »±» k «■«!»,.„ of 

««« P o„ din9 co t „. Inner 

" " " du " a "y ».lf .tchin, befor. s U K . 
">•« to an .toh< :he thi „ 

" " Chln9 tor formin, t „. , ead , 

"hich also „.,,., t „. le " f "»«- 

8 Iead frame fabricating 
intricate. Thus rn- Seating process 

- « - r\:;r: siy ~- — — 

een applied to Dr a e t,v fi i 

practicai i '"> <»~ 

•««r m* iters ro BE S0lVE0 w ^ 

Meanwhile, there h.« u 

6en 9rowin 9 demand for th. 
miniaturization and increase in th 

the semi, w hunting efficiency of 

*ne semiconductor packaae , 

^-tronic app aratuses are 

urized Progressively. T hu « 

* ' -"US, a Darta/iA 

"CSP" f C K,„ e- Package, so called 

(Chip Sire Packao**) <. 

-*th a WB in Pr ° POSed WhiCh " encapsulated 

-es.n m such a manner th-t 

substantially eoual to that of the ■ " 
rc D k he semiconductor chip Th . 

MP has the following advantages. 

i. First, where the numb e - a * • 



Hiii v: 

12 



M-5599 US 
S-8207 



10 



to that of or? (0uad Flad 

D , aa Pa -^9e) or BGA (Sail G- 

Package), the csp , -ema^kabi 

-emarkable reduction in the 
-anting area as compared to the OFF or BGA 

2 ) Second, if the csp is equai ^ o ^ 
s x. the CSF is increased in the ^ 

o i in r case ° f the a — - — 
or less when considering the iength of 

SUbStrate ' ^ - - ~*. - or less 

z: ieads ~ — « • — * o, The out 

-ads need to be arranged at a pitch of 0 < 
-ncrease the pin numbe- bu- -m 

in bUt ^ hlS C3USes a "er difficulty 

in mounting the y 

9 ^ "Conductor package at a hioh 

productivity. Generally in fabr - 9 * 

- he fabricating the 0 FP in which 

"te. leads are arranged at a pitch of o ^ 
. . f-tcn or 0.3 mm or less 

the mass production of the Q=-r> n. 

increase , necessarily involves an 

mc.ease ln costs> otn 

, ass Production is 

difficult. The BGA was . 

di„< , Proposed to overcome such a 

difficulty of the qfp. Jn the B6A 

formed < . eternal terminals are 

formed in the shape of two-dimensional array a „ d 
at a array, and arranged 

at a wider pitch, thereby -edu-ino * w ~ 

it Mor 9 difficulty in mounting 

M =>"over, although the BGA permits the « 
over/,11 Permits the conventional 

overall reflow soldering even at th . • 

of 300 n - nUmb6r in e *«« 

of 300 pms, solder bum os are in, n 

-s are incorporated with clacks 
depending on the temperature , , 

" CyCle if :he dimension of the 
SoA reaches 30 to 40 mm, su ^ 

«u-h that an upper limitation o* 
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the pin number of tho Rrt ^™ 

of the EGA is 600 to 700 pins, or at n~ 

1000 pins. In the case o* the C c B • 

o. the cs? m which externa 

terminals are mounted in the shape of 

H or tw o-dimensiona 

array on the back surface of the CSP »<r w 

" e Pitches of th 

external terminals can be in C r««^ • 

"n oe increased an accordance with -h- 

concepts of the BGA. Moreover, in ^ csp> ^ ^ 
reflow soldering can be permitted, as in the BGA. 

3> Third, as compared to the QFP or BGA, the CSP is 

^ort in an interconnection length, and thus less in the 

parasitic capacitance, and thereby , ho ~ -„ eh . 
. , y sno -<- -n the transfer 

oeiay time. Where the clock ^ate «. in 

-ate is in excess of 100 MHZ, 

the QFP is problematic in transfer inro fh 

^-ans.er into the package. The 
having . shortened ^ ^ 

advantageous. Accordingly, the CSP is advantageous in view 

of the mounting efficient • 

ncienwy, but it needs to be narrower in 

the terminal pitch L,h»„ 

pitch when considering a demand for an 

increase in the number of terminals. 

Thus, the present invention <s aim** 

"on -s aimed to provide a 

resin-encapsulated semiconductor device emol « • 

aevice employing a lead 

frame, which is capable of mee-ino - h 
. °" mee ^ng a demand for the 

miniaturization and increased • , 

increased terminal number. 

(MEANS FOR SOLVING THE SUBJECT MATTERS) 

A r esin-encapsulareri 

P u.aced semiconductor device in 

'ccerdance with the D . es „. 

P-ese... invention is a resin- 
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en=.paui. ted CSP type .eniconductor device in „„ ich e 
«.« an.ped in accdrdanca ttlt „ . Mchins p ^ ess 

» • ».nner thet . [nickness of , eads ^ ^ 

thet of th , lead frame and uhich ^ encapsuiated ^ ^ 
en=a psulatin , resi „ ^ ^ ^ ^ ^ ^ ^ 

auber.nu.iiy th . „ as that oi , seniconductor ^ ^ 

««.. the l.. a trana incIudi „ 9! inner le>ds havina ^ 
tnic.cn... SMUer tha „ thtt of a fra ^ ^ 

coiun™ „ avin , , th . saBe thickness as that ^ ^ 
W ir. ma ba . nPc and bein? integraUy connacted te t ^ 

«»* ieada end als0 bei „ 9 adaptad „ fca 
connected lo an ml ^ 

SiSPO " d ° U ""« " »« 1— in aucn . mannar 

«»« they ata copied to t„, i„„ ar i.ada in . diraction 
O"no,on.i to cniCne.,-^. direction t„. r . of . the 
coiu», s bai „, moun „ d d „ the surtace opposUe ^ 
eu.-,. c . o„ uhich t „. !anicenductor is ^ 

co luM1 . „. vl „, t . minll portionj 
the «r»i„ al portio „ bei „ g Mde =f ^ ^ 

•xpoae d e.tern.iiy througn th . encapsulating ^ ^ 
«•»« the t.r»i„. a columns ... expose<j ei<ternany threug() 

the er.capsulat i ro r*»e,~ 

9 reSln « th "-~ outer sides; the 
semiconductor ch<o ar 

cn-p at its surface having electrode portions 

(pads) being mounted on < ~ 

on .he inner leads by means of an 

insulating adhesive, and -k. 

and .he electrode portions being 
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electrically connected to tips of the -nn^ , „ 

tne ■'•nner leads by wires 

Moreover, a resin-encapsulated semir^ 

cea semiconauctor device in 
. «ccr.a„« with the present inyention i ^ 

enc. psulatea csp type semiconduccor in ^ ^ ^ 

s ha pe. ln >ccordanc . wit „ . tHo . step ^^^^ ^ 
» • -ex th „ . thickness ef in „ er leads is ^^^^ 

encapsulating resin in such a ma 

sucn a manner that it i s 

substantially the same as that a « • 

tnat of a semiconductor chio in 

size, the lead f rame including: inne- lead, k • 

.... * nne * leads having a 

thickness smaller than that o* a lead , 

t . , °" 3 lead fram « blank; and 

i"- «.«. w „* and being lBM9Miiy eonMcted ^ 

l " ne -" leads »l«o b.i„ g adaoted .„ . , 

* tea w0 be electrically 

~e d „ an exterMl circuu _ ^ 

terminal columns being mounted on the ,„w. M 

n cne surface opposite the 
fa— S u,„c. on * cl tha s .„ Sconductor ch 
~unt.d. t„. terminal columns 

exposed externally 

through the encapsulate resin at rh • 

' in " cheir ou =er sides; the 

semiconductor chip at its 

c lts surface having e 'ec-- 3 ri» ^ 
, w . y e.ec.ode portions 

•Pads) being mounted on ts„ • 

the mner leads by means of an 
insulating adhesive. and the 

the electroae portions being 
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-ranged between the inner leads and elec-ricaM 

to * . eiec.ncaily connected 

^ taps of the inner leads by wires. 

In the resin-encapsulated CSP tvoe e . 
devices ^ P semiconductor 

aevices as described above, the )„h * 
5 „ 6 Iead frame has a die oa- 

and the semiconductor chir, ,• - " 

th. ir , d in such • m ""« ---- 

encode is ..^ 

leads and the die pad. 

,u rthen » ere . . tesi „. encjpsulitea s .„ icoMuciDr 

8CCOrdan " ~ —Uo„ . res<r . 

e "" PSUlat " « P «»• .^conductor device " ' 

P«° in accordance with a two-st,, „.„,,• 

*» a manner that a thinness , • ' """" 

«*« of the lead f ^ ^ *' th '" 

lead frame and wMch is fincapsulated 

encapsulating res in in such 

m such a manner that it i. 

substantially i-k^ s 
»«-iaiiy the same as thar . 

the l ead f semiconductor chip in 

thickness ^ hav ^ - 

thickness smaller than that of a lead , 

termin-, , '""^ blan "' and 

terminal columns havina th. . 

lead , * tMckne " « that ' of the 

lead frame blank and being integrals e 

inner i m h "tegrally connected to the 

connected to an external ~- 

external circuit- . 
beino M . C ' the "rmmal columns 

*>emg disposed outside of the i„ 

that thev ^ SUCh 3 mann " 

tnat they are coupled to the 

inner ieads in « direction 
ortnogonal to thickness-wise „• 

lse direction the-eo' 
•terminal columns being mounted " 

Wt,d ° n the opposite the 
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^face of the lead frame on which th 

*■ —ted, the termi , ~°uctc r dev 

C ° 1UmnS haVi " 9 te --2 pc- 
arranged on their tips; the terminal DO • 

solder, etc. and ^ being made 

and exposed externally - h - ouon . 
5 encapsulating resi n c v -*-ough t 

9 6Sin SUCh that the. terminal col umrs 
exposed extor^n columns a. 

externally through the encapsulating resin at th 
si.es: the semiconductor chip beino 
^ner leads by bumDS * ^ m ° Unted °" th 

y bUmps arranged on one -u-f, 
semiconductor chic „ * ° f th 

ch *P< and the semiconductor chic h ■ 
electrically connects r w P b6in ° 

nected to the inner leads. 

Also, a r esin-encapsularert 

^ iaiea semiconductor • 

accordance with t-h iCe in 

•*icn the oresonr 

present invention is * 
encapsulated CSP t-«« resm- 

CSP type semiconductor device in ws- w 
frame shaped in . ef .„ „ hiCh a le * d 

P ^ accordance with a two-step mtth1 
in a manner that a rK- , " 9 proce « 

that a thickness of . inner leads is th," 

— ing resin , J;"/ S ~ted with an 

— - - -me inclul Z^'^ * 
— ness smaller than that of a ^ f 

— columns having the same Jc^mT^ ^ 
lead frame blank and beino ■ th# 

being integrally connect „ 

ln "« ^ads and also beina H ' C ° the 

°eing adapted to be e w- • , 
connected to an external c - ^c.rically 

^ing disposed outs . d , " rCUit; th « "™*n.2 col umns 

°* -he inner leads i n such 
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th-t they are coupled to the inner leads in a 

orthogonal to thic*ness-wise direction thereof Z 
terminal col umns being mcunced Qn ^ ^ 

surface of the lead frame on which the semiconductor dev- e 
» —ted, the terminal colu mns h , ving tergal port-ors 
arranged on their tips; the terminal portions being exposed 
externally through the encapsulating resin at a portion of 
-PS thereof; the semiconductor chip being moU nted on the 

inner leads by bumps arranoed on one surf.r. *», 

one surface thereof, and 

the semiconductor chip being elec— > a n 

9 eiec.rically connected to the 

inner leads. 

I. the r.,i„-. nc . p , ulated csp w ^ ^ 

~ch have . recsangular CIOSS . secUonal 
ln=1Udin ' ".P.ctiv. ly previded „ Uh , first 

'" TUC =OM "»*"•• * "rf.ce. e„ d a fdurth 

eurf.ce. th , first Slltface ^ ^ ^ ^ 

surface and flu^h 

-•Vin, , ccncev. shipe d . pr „ s . d ^ ^ ^ 
inner lead. 

Meanwhile, the CSP tvD*» e»m< 

type semiconductor devices as used 

herein generally means res,,, ~ 

resin-encapsulated semiconductor 
oevices encapsulated with »~ 

an encapsulating resin i n a 

manner that each of -v.. 

-••e resulting structures i S 
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the inner leads are stable and wider in th .< ■ 
Furt . r ln the -- width, 

furthermore, in the re*,-- 

"^"-encapsulated semiconduc-o- 
ce ln accordance with 
semien . che presenc invention, a 

semiconductor chip is moun ted on th. < 

arranopri °" thS lnner !••«*• fay bumos 

arranged on one surface ft f 

. • semic ^uctor chip, and -he 

semiconductor eh<n J 

chip „„„ th . innec lea<js ^ e 

to each Kl(t . Thus> ^ 



[EMBODIMENTS] 



Embodiments of tk 0 
uevice in accordance wuk «*w 

P " Sent inVentl ° n ^w be 

~ lbSd « to r igure s. i. First . f . 

embodiment i s shown in Fig> . F " St ' 3 f « 

v-w of the . e . 9 ^ " 3 ctional 

ac~ordin ^«ed semiconductor d evi ce 

° rdln9 t0 the fi "< embodiment of the present ■ 
fig. lb is a cro ss invention. 

a cross-sectional view 

leads taken along the 

along the l;„e Al- A2 of rig> 

a cross-sectional of each of - 

a1 terminal col umr .s. view taken 

^°ng the line 81-12 of Fig la T 

1 IU0 depicts a resin 
dev-e l,o """-encapsulated semiconductor 

— , 110 a semiconductor chip, m elect ^ 
^ds,, l 2 o wires, 130 a lead f r 

a fi . st . , frame ' 131 ian " 131A. 

fi-st surface, l3l Ab a seconH 

second surface, 13 2Ac a , 
^rface, 231Ad a fourth su^ a - * 

e -e, .33 terminal columns, 13 3A 
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terminal nnr»- 

Portions, 133B sides, i 40 an 

"0 an insula,- emulating res-, 

— adhesive, and li0 a reinforcing 

tne resin-encapsulated • 

** "ictea semiconductor x— • 
according to th. tor oevice 

y to the f lrst embodimenr a 

5 110 «. nt ' a semiconductor deV -» 

X1 0 is mounted ir, , oe; -- e 

" ln a manner that the »i 
of the ^ectrode portions r- 

the semiconductor chip U0 are . 

r uu are arranged beru« a - 
inner leads tk» oetween me 

ads - The semiconductor chip U0 ia 
connected to the s *, „ Metrically 

the second surface m Ab of the tin , 

inner lead 131 Thp . tip ° f each 

* J i» The electrical 

electrical connection of rh* 
encapsulated * he re sin- 

lated semiconductor device 100 Co 
circuit is a( .Ki external 

S achi eved by mounting the r.c 
semiconductor device 100 at t ■ r - 1B -»«P«l«.d 

— cal solder on ; p terminal — - 

— 130 US ed in e " "^"^ SUb — »» — 

sed m the semiconductor device loo a 

«™ embodiment is made of . < 2% „ " CC ° rdin9 '° 
^ad frame „ 0 ' <21 "~*el-i ron alloy. 

9 ' 6a ' the lead frame 130 has in„ , 
sha ped to have a tM „ " Iead$ 131 

« thickness smaller than r „ 

t—i «... 0a „ =< th . 

ij6 serve a* -i 

encapsulating with a resin m 

resin - Moreover *if-K 

Proce„e d by etchi „, ,1M ~» 1- 

F as portions o*he- -h*« 
leads and the terminal co^m 

used ^ e , r * a ^« to be 

ea - * he ^ner leads 131 u De 

ftav « * thickness of <o~m • 

w nereas 
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the portions of th ]p,h * 

tn lead frame other than ■ 

131 have a thi,, * lnner 

thickness of 0.15 m 

thickness of the l ead f "-^ponding to . h# 

the lead frame blank. The tips D - 

leads have a inner 

* 8 ilne P"ch of 0.12 nvn so , 

c ** SO as • n - 

5 increase i n t h» -chieve an 

the number of terminals f or fie . 
devices th. semiconductor 

es - The second face denoted by the ref. 
131Ab is a surf., reference numeral 

a surface etched, but having 
Profile, so as to 1 1 & ^stantially f Iat 

so as to allow an easy wire k«h< 

t^rd and fourth faces 13 1 AC I "* ^ th "~». Xhe 

C and 131A «1 have a ~>n,- 
depressed toward the in^n 6 Shape 

the inside of the associate • 
respectively Thic "ociated inner lead, 

y " ThiS structure exhibits a hioh 
though the second face (wire bond . ^ 

" cr "s-s«ctional vi«„ ,,,,.„ ... v 

l °- 6». The rei„ forci . 
fixedly so „ „„ ' * Pe 360 is attached 

" not " twiatin, in . 

- . ~ ., d..rjTr uctor cmp in -~~ 

— »«- J Jal " d """"" '« - 

twisting therein, ic is . 
fabricate directly , h . „ possible to 

— « — i: z r r; sy et " ins <° - • 

» od. Therefo-e 
lead f ram „ e ' after etching the 

-rame m a state where rK 

Iere the t ■ 1 os » k a 

i3 '° as shown in Fig. 
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6c,i >. the inn „ leadJ 13J 
tap. 1M „ shoun Ja rig 

P--io„ SJli um , ecessa *- «-="n 8 

y -or the fabracation of -s e r- « 4 
encaDsuia»„j *'~ e resin- 

capsuiated semiconductor device 

aevice are removed by nea-s , 

5 Press as shown in r< " a 

" own !n Fig. 6c , 

lfi r u K aad a ^conductor c»< D 

th en mounted on the ..,,« * P 

frame - 2 " Fio ' «eCii). the Mne 
d-E2 shows the Hn* a. w e 

6 Une to be cut by a press. 

A method for the fabrication of- the resin 
semiconductor device win „ " S1 —c apsulated 

as sho • d6SCribed ln b ^^- Firs- 

as shown in Fig. 5a , a le*rt < 

lead frame, which is fabricated s 
an etching and from which rh Seated by 

which the unnecessary Dor . inne 
moved by a cutting Prions are 

cutting process, is arranged in a man 

*Mn tips of the • that 
** ox the inner leads a-e 

Moreover, i- the , dl ' #Ct,d u P»*rdly. 

' A * tne inner leads a-e • 

ties o* the • 9 th6ir Ien * th < the 

P °- the in ner leads are k 

-quired. Then th ' 3 t-P *' " 

HO h • SUrfaCe ° f -"Conductor device 

*10 having electro. ««v iC e 

» electrode portions ni fo ~. rt 

Erected downward ' thereon *« 

inwardly, and located on the inner leads i 

«» -r that the electrode portions a 

* portions are arranged between rh* 
inner leads m Tht > n w oetween the 

"1. Then, the semiconductor device no ■ 
mounted fixedly on the in 

in, i • " '"^ of an 

insulating adhesive 150. 

Then, as shown in Fio c: K 

elec-.i ii 6 ele — de Potions are 

electrically connected to the r 

to the tips of the inner leads m 
by wires 120. Subseouentlv ' 

" encapsulation is carried out 
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-ith the conventional encapsulating resin uo 

9- such an encapsulation with the -es<n «« 

our -esm is carried 

. h ' m " eoiOTns is "" e " h " ~« 

2 — — o, tJl . t « rmlnM colum „ s 1J0 ^ 

shown in Fio. 5 d in 

- 3a - in this case ,> ;„ . 
■ Preferable to 'o-m 

H.ev.ously the cutting line in 

y iine an the lead frame 

c U -.ti„ e . P . rtlcuUtl f °< ««y 

u -- n 5 etching of th#» * 

* ° £ ™e lead frame results in *w 
t<me Th. w S ln the saving of 

t.me. The dam bars 136 

l..* . Portions 137, etc. of the 

lead ; rame no gs 

t.nri».i " e remove d- Next, 

t..«in.l portien 

outer surface o, „ arranged on the 

r.ace of each terminal column to fabricate a resin- 
encapsulated semiconductor device. The termi , 
"3A serves r« . terminal portion 

es to facilitate connection of the resin 
encapsulated semiconductor device to an 

l - lce to a " external circuit 

but does not necessarily need to h. ««ui t# 

y neea to be arranged. 

A method for Ptrsu« 

w * ctcning the ] oa w * 

* lead frame of the 

embodiment will now be described • 

8a . 0 8e _ . ibCd ln ««*™*lon with Figs. 

*° 8e ' r ios- 8a to 8e 

* e cross -sectional views 

respectively illustratino 

9 Sequen - i ^ steps of ;he etchino 
Process for the lead f rame ef , Chl " 9 

--rst embodiment shown in 
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Fi 9- 1. In particular, the cross-secti 0 „,i • 

Ra „ e s se «ional views of r.„. 

83 t0 86 ^respond to a cross sec-ion r „ 

6a, respectively. In Figs . 8fl 
"ference numeral 810 denotes a lead , 

5 820B resist " d frame blank > 820A and 

resist patterns, 830 f irst 

irst ■ opening, 840 seen** 
openings, 850 fir** second 

first concave portion, 860 second . 
rs^*.*. • w second concavp 

w flat 50rfa „, eeo an . teh _ iM ;• 

eaas ' respectively. First » 
usino w ««-«olubl. casein resist 

"sing potassium dichromate as a ..„„« • 

over bars sensitive agent is coated 

c ;;,r and ^ 8 — - — - 

form resist patterns 820A and fi?nn k 
*i-s- ^ • 8208 having 

-i-Sc opening 830 Ann - 

«» «r,t op.„ lB , e30 ls 

frame blank 810 to h»„. * d 

• «*M*JT " "0 ,„ 

^uoseguent process tk« 

f form desired h ° Peni ° 9S " 0 

.esired shapes of tips of i nner leads. though th . 

f ^rst opening 830 includes « least an 

tips o* th. • f ° rmin9 the 

^ 5 o. the inner leads Sin 

, 3 to P oIo ?y generated by a 

Partially thinned portion k 

por^.on by etching in a c,k« 
process subsequent 
K cess can cause hind-*,,,. 

-n a taping process or a 
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« ^ etched „ eed s to he , uf;ici . ntly ^ 

limited to an area • 

011 ^ rea - or rormmo the f . 

"y me rme portions of the 

"P* of th. inner leads. Thereafter, both surface, o« 
lead f ram . bl , nk , J0 foimed with ^ js 

etched using a 48 Be* 

Be ferric chloride solution of a 

T 7 PeratUre " 57 =* " * ^ P~sure of 2 . 5 kg/cm2 . 
The etching process is terminated at the point of time when 

surface has a depth h corresponding to 2/3 of che ehlekBM- 
of the lead frame blank (Fig. 8b). 

Although both surfaces of tk,. , « , 

urraces of the lead frame blank 810 are 

simultaneously etched in i-k* - • 

y etched i„ the primary etching process, it is 

unnecessary to simultaneously e-ch horh 

y e * cn b °th surfaces of the 
lead •«-. hra„ k .„. ror lnst4nce _ „ etchins proc 

""""^ " «>• 1"* M« f orTCd 

««h th. r.sxst pattern » 2 oe h.v in , op . nin , v of . 

-P. » for* at ltMt . desi „ d s „, pe of inner 

using an etchant solution in 

ution. m chas case> tfte etch 

Process is terminated after «k-»- • 

after obtaining a desired etching 

depth at the etched inner lean • 

nner lead forming regions. The reason 

why both surfaces of the )..^ * 

tne lead frame blank 810 are 

simultaneously etched a* ^ 

y tcned, as in this embodiment, is to reduce 

the etching time taken in a „ 

a secondary etching process as 

described hereinafter 

4 ne =otal time taken for the 
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P».ary . nd s4condary , teMng ^ ^ ^ ^ 

»*» in th, c„e of etchin, o„ ly on. surface of the , e , d 
rra™ clan, „„ uhich che r „ iJt ^ ^ ^ 

Subseouently. th . sur£ace provided ^ ^ ; ^ 

»0 etch.o at the fir5t opening is enureiy £Mted ^ 

an etch-resistant hot -melt wax ( ,. t( «. 

t meat wax (acidic wax type MR-WB6, The 

Inctec Inc.) by a die coat.r r« * 

coater to form an etch-resistant 
layer 880 so as to fill UB 

till up the first recess 850 and to 

cover the resist pattern 820A (Fig. 8c). 

It is unnecessary to coat the etch-resistant layer 880 
over the entire portion of the surface provided with the 

resist pattern 820A. However i- ,• c ~ * 

nowever, i w is preferred that the 

e tch-resistant h««r oon w 

layer 880 be coated over the entire portion 

of the surface formed with the f<« t 

«n the f.rst recess 850 and first 

opening 830, as shown in Fio ft,- k 

n in Fig. 8c, because it is difficult 

to coat the etch-resistant 'aye- 880 «„i 

-aye. 880 only on the surface 

Portion inoiooin, th . first ^ 

« .U.U-,o luW . „„. .„ y , ult , bl , resiscanc ^ 

etching action of the 

etchant solution and remaining 

somewhat soft during etching may be used a 

y may oe used. A wax for forming 

the etch-resistant layer ssn < 

-^yer 880 ls not limited to the 

above-mentioned wax, but m au 

out may be a wax of a UV-setting type 

Since the first recess 850 e--hon • 

"50 e^ned oy tne primary etching 

Process at the surface formed w-w .„ 

ec w -- h the pattern adapted to 
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w"h t He «c h - rMlst . nt layer eeo , u u furthe __ 
« the follouin9 secondary ttchinj ^ ^ 
«C-r.sist.„ t 1>yer ,„ enhancej ^ 

P~=..». th ere by e nabUng the Mcond etchinj procMs ^ 

CO " dUC " d X"**' ' .cc ur « y . lt is a , so 

Po»i«. „ . nable . second etch>nt soiuUon ^ ^ ^ 

« ,„ incre.se, sprayi „, , or ^ 

or ebove, i„ che se<:(>nd 

y H-ocess. The increased 

spraying pressure promotes rh . - 

P 0t " the P"9ress of etching in the 

direction of the thickness of -he lea* * 

-ne lead frame blank in the 

secondary etching process Th» B ♦.». , 

P Then ' the frame blank is 

subjected to a secondary e-chi™ 

aary etching process. j n tnis 

secondary etching process th . i * « 

Process, the lead frame blank 810 is 

etched at its surface formed with the firs, 

u n zne «rst recess 850 

tips 890 of the inner leads ( rig. td , . 

The bottom surface S70 of each recess formed by the 

primary etching process and parallel to th. * 

p ra ^el to the surface of the 

lead frame is flat 

However, both side surfaces of each 
recess positioned at eoDosir. ~„ 

87fl . PPOS " e Sldes of th * bottom surface 

°'<J have a concave shars*. 

shape depressed toward the inside of che 
inner lead. Then, the i.** * 

lead frame blank is cleaned. After 
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resist films res'sr 

«e seouentia-ly r 820A and * 203 > 

* ntla - 1 > removed. T ,. us , a lead * 

structure of Fio • " am6 havin 9 a 

*ig. 6a is obtained in wf-Vh • • 

leads tlps 69 0 cf e - 

" Qs are arranged at » 

' at a fme pitch tk. 

-.-u PiCCft * The removal of the 



-h-resistant layer 880 h ° f ^ 

flyer 8 B0 and resist fn„. , 

«d e 2 0 9) is . chi . ^ 

ls achieved using a ««w< 

solution serving to , hydroxide 

rvang to dissolve them. 



Th e etching mei-h«* • 

9 m ethod in which the etch,., 
conducted at r„ Q e etching process is 

two separate steps, respectively as d 
— is generany caned ^ as described 

T > is etching me thod is adva ~ thCd "- 
can be b "^S^ *» that a desired 

can be obtained. The 

^ « Chin * -thod used to 
lead frame 130 used in the present • 
and shown < n Fin. * Present invention 

- n Figs. 6a and 6b involves th. - 
--hod and the me thod for "°* SteP 

— f orTOft d. ,„ ^ ^ th4rt ~" « -h 



r ""-"" lorroed. ?„ "* cacr 

fi„ *ccordance with the above meth „ 

Oneness of the tip 131A „, method; th « 

*- — - .... . fi „._ o ;~ «• - - - 

wid th Kl of :oo - anH "r-espondmg to a lead 

100 jn and a tip pl 

n Fi 5 . 6a Tn m P °* °- 25 ™». as shown 

» o-. -n the case of us .- _„ 

S ^9 a small blank thickness t 
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1" i r r leads — * — ", r . !P0Min9 

inner lead pitch p of o 12 m™ 

P 0.12 mm. 0I course, it mav be 

P-—. to ,„ inner lMds ^ . further 

B p ; tch by " justins "« — - 1 .„< th . lead k ,;;: 
m th, ca S « „ here twl>tin9 of the inner iti 

-austra.ed ln Fig. 6a can be direct v ahr*- - 

C -" y °°tained. However. 

tendency f or the oenerai-,^ * 

case - h , 9enerdtio " o' twisting. Tnus , in 

«se, .he lea ci f rame is obtained bv etchino , 

where the tip. of th. , * * 

oi tne inner * . 

by a e - ea ° S a " e bound " each other 

oy a connecting member 131b .w 

the eft " in Fi9< 6c(I) ' Then, 

tne connecting member mn 

ember 131B, unnecessary for the- fabrication 
of a semiconductor package, is cut off h 

^ w . ff by means of a press 

«. p«d 2 "' " " brieatin5 ' 1M - »• — • 

P.d 23, „ shou „ ln 

*>• sh iped by etchina , the 1 " a «/ 

' eccning m a state ws»r« . 
231B , 6re a conn ecting member 

iB is arranged on the tips of -s. « 

tip s d< , " " leadS to bind th e 

tips directly to the die pad as «s« 

• u -„. e " ln riQ - 7c(I) - Then, 

"••necessary portions ia - h . shaDed 

• ec -ead frame r.ay be cut 
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of*. Moreover, rig. 7b * a a „ 

9. /O -s a cross-sectional v <ew 
along the l ine C11 - ew - a *< 

*hows a cutting Uj . e . A£ ,. p ' cf ~ 

" t,>e -nner leads are B i»^ 

accordance with a ii Q n , 1 

■K-n a jag plating proces* 

H ess ' "nnecessarv do—---. 
are cut e>** «■ ~ * • - 

" ° btai " * 1 " i .h.v in , . 90cd 

»lth no plating f.aure „ >« — -i 

wh.„ Nor.ov.r_ „ desccibed 

shown in F<o shape 

-s generally used a* „w 

y used, as shown in Fig. 6c ( ••' • i i «< ., 
reinforcno • b cr_ a) . Similarly, the 

o-cng tape ls aUo used 

unnecessary p 0 - tions • °' CUtt1 " 9 off 

PO-tions m a structure shown in rig. 7c . While 

fche """"ting memb er 13a , is cut _ fa 

-o obtain a S h y meanS ° f 8 * re " 

o-a.n a shape shown in rig. 6 c(i<<, , . . 

«"P I- -unted on the lead * 

-"9 ^ape attached thereon. Also the 
semiconductor chin • mounted 

chip ls encapsulated with .a -resin in 
condition where the lead < * 

the lead frame still has the tape 

^ tiP 131A of "ch inner lead of the lead f 
in -lead frame used 

» «*. "^conductor d.v lc . of t „ is «... 

em t>odiment has a 

'--"—.ction.J sh , p « 4S shoun r 

• « j;; ; c " i3iAb ^ - 

un «n the wid*^ u"? 

surface -k. w • an °PP^ite 

4flCe ' ihe widrns wi and W5 / u 

000 "2 (about 200 ~m) * _ 

u ^ u - n1 ' are more th^n 

-□*n k at tne central n^-- ■ 

-* Portion o* -he r-t^e u 

°_ .ne t.ps when viewed 
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"P <* th. inner le>d has , e . 

sectional shane hav-n 
opposite wide surfaces. To this end , 

the on ' Slthou 9h either o 

the opposite surfaces o* rh- ,• 
5 tlp 131A can be eas --, 

5 Metrically connected to a semi „ * 

a semiconductor chi D (n«- w 
^ a wire 120A or 120B t „ • w 

of ,k en.bodi.ent illustrates the -se 

^ the etched flat surface fer u . L 

r- « ^re-bonding as shown -n 

"9- 9(ii)a. m Fig. 9 a r.f. 

a reference numeral l 3 lAb depicts s „ 
etched flat surface nn depicts an 

u "ace, 131Aa a surface of a 1-aH * 
anw •>->•,* -lead frame blank 

and 121A and I2is anx ' 

±*1B, respectively a 

ly ' a plateo porrior t„ ... 
case of Pio o/ <<4 H«--i.on. in the 

tnere is a particularly excel J.«^ 
bonding prooertv excellent w lre - 

P " y ' as the etched flat surface d«.. 
roughness, rig 9 fili, . h haVe 

9 9flll) show s that the tip 931C of i-„ ■ 
lead of the * the lnner 

the lead frame fabricated according to 
illustrated i„ r ig , Q . t0 the proces s 

— «■ - ~t : . : rr ed - a — — 

' ° Zh 0 PPosite surface* of *u 
tip 931C of • »"-iaces of the 

of the inner lead a^e k 

— «« in . air .; ti tut ^ * 

".»*. th... sur; . ces hive an wlre . bond . 

ir5t embodiment. Fio 9n«i 

^'•'(IV Shows -K- 

tip 93in c- e lnner lead 

-P 93iD or 931£, obtained by th .- nni 

a mea-s a * * inning in its thickness by 

">ea..s o. a press and then by etc--,. 

y etch.nc. is wire-bonded to a 
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semiconductor ^k,-^ / 

lor chl P ^ot shown), ir . h , e 

pressed surfaro «.w * ' ° 

ace f the lnner ^ad tip is no . f . . 

S/ ~ he ^"-bonding cn ei-h-- * 

opposite surfaces a «= k ° f th# 

Iaces as shown in fio q/,„, 

j 9 ' (iv) a or r*~ en...' 

' often results in • r " 5(iv <o 

" ln an insufficient w< re -h«r„<- 

a nr^, w -re-bondang stability an- 
3 P r °blematic quality. 

A modification to the r»«,„ 

"' WC ' W1 " M "^conductor d ,„ ice cf 

aCC " danCe " ith 
* is a view when viewed fr« w 

iCe ' Fi 9- 2c(I) i s a 

semiconductor device , ° f the 

* aevice, and Fio. 2b < c * 

°f a terminal , '""-sectional view 

-ernunal column taken at a DOS .-..- on 
the l ine A1 - A2 ef p . ? ""Ending to 

accordin '* S ^ nd ^ ot device 

according to the modification is different , k 

«»t embodiment lB termin , ' ^ ° f ^ 

in terminal portion 133A The , 

Portions at their tips are 

tips are protruded extern 
"sin 140 T h£ externally f rom a 

•no. The surface of th» 
is „, P ° f each c «minal portion 

" Plated "*th solder. Thus wh* 

nus ' w ^en mounting the • 

encapsulated semiconductor device k 

««tr*bu-.d r. h S ° Ider iS U "^orml y " 

— ou..d through an opening :33c - _ . 

device 100A 0 * _ l, ■ ' he semi conductor 

e i00A °- ch is modifi ca .,- „ • 

*ca..en ,s identical to that of 
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the f irst embedment except the - 

A rA . Che te? minal portions 2^ 

"^-encapsulated semiconductor d .„. 
accordance with * « 6 ACe 4 

*th a second embodiment win n-u, • 
Fi 9- ^a is a cross . Wl11 "- w ° e described 

cross-sectional view of a r*«s 
5 semiconductor devie. r ««-en: S?Si:l£:e 

aevace according to th- * 
Fi 9- 3b is a crosfi S6COnd embodiment, 

a cross-sectional view of an inn. , 

' -ss-sectional view of a t ^ 30(11 *« * 

^ — of wg . 3a . In ~ — -n along the 

depicts a resin ' ' 3 reference numeral 200 

«psuiated semiconductor Ho,,,- 
semiconductor chip , 23£) d — , 210 a 

23 "a a first , , frame ' 231 leads, 

lrSt sur face, 23lAb a second 

• third surface, 23lAd SUrfaCe ' 231 *<= a 

' 23lAd 3 fourth surface 
columns, 233a , 3 terminal 

termanal portions, 233B sides, 235 a „• 
2 <° an encapsulating reS i n , 250 an • P ' d ' 
250A an adhesive, and 2S0 a rein, lnSUlati " 9 

d embodiment similarly to rh . 

embodiment, the semic „ °* the fi "< 

C semi conductor chip 210 i« m „ 

-«n.r that the surface on h< " ^ * 

"ace, on which elec-r«^-, 
211 are formed i, ei «c.rode portions (pads, 

°™ed, ls mounted fixedly on * h . 1 
^ means of th- • , leads 231 

f the in ^lating adhesive whii. . 

— ns 211 are arranged between th ^"'^ 
Strode portions are electee ^ ^ ^ "» 

— es 23 1Ab of the tips of e " ^ 

— - - die Pad 23 5 at ^ ^ >~ 

** The electrode 
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portions 221 are arranged between the inner leads 221 and 
the die pad 235. Moreover, in the second en.bodi.ent 
snarly to the case of the firs; embodiment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235, and the ' die pad 235 and the terminal 
columns 223 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
P«* and the semiconductor chip are connected together by 
— »• of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
.embodiment is made of « 2% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7b, the lead frame 230 is shaped to 

have the die pad 235 snn 

P and tne inner leads 233 having a 

thickness thinner than tha- . , 

tna„ o. the terminal columns. The 
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terminal columns each have a thickness of 0.25 m*. 
inner leads are arranged at a pitch of 0.22 mm, thereby 
meting a demand for the increased terminal numoer of th . 
semiconductor device. The second surface 231Ab of each 
inner lead is flat . such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
conpave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface, is narrow. M or.ov.r. 
the fabrication of the resin-encapsulated semiconductor 
^vice of the seC ond embodiment is carried out in 
accordance w ith substantially the same process as that of 
the first embodiment. 

For exempt. in , moai:ic , zion tg ^ 

enc.ps u l,c.d semiconductor device of th. second embodiment 
•« openin, 233 C i. formed on the tip of „ ch terminal 
column 233 es in th . modification to tb. 
Th. openin, t , exterf ,, ny ^ ^ 

r„i„ such tbet the tip bevin, tb. openin, serve, . s 

the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance w ith . third embodimenc ^ _ ^ 

Fig. <a is a cross-sectional view of a resin-encapsulated 
semiconductor device in accordance wi; h a third embodiment 



and Fig. <b is a cross-sectional vi 



ew of an inner lead 
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taken along the line A5-A6 of Fig. Alsc , Fig> ^ 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. <a. In Fig. 4, a reference numeral 300 
depicts a resin-encapsulated semiconductor dev 1C e, 31 c a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin! 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of 42» nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 332A of the inner 
leads having a thickness thinner than that of the terminal 
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•*-».. « shown in «... 6a s „ d 6b . The termina; ^ 
*-« eou,! t0 th# laad frane ^ ^ ^ 

•« o. as » thick , such th>t the ieaa ^ ^ ^ 

Th. in „ er leada „. . rr , n9ed n , pueh Qf o ^ ^ 

. de „ and for the incre>sed terminai ^ ^ ^ 

semiconductor devie* rt,. 

1Ce " The second surface 331Ab of each 
inner lead ^ , 

as easy to wire-bond. 

thira a „ d fourth sur£aces 33IAc ^ ^ >iso ^ ^ 
-eve shapa dapressed ;ovard . ^ ^ ^ ^ ^ 

Th ls stroctute exhibits a sttea5t() ^ 

the second face iwir» h^w.- 

ce (ware bonding surface) is narrow. Moreover 

«... fabrication of the resin-encapsulated semiconductor 
-vie of the second embodiment is carried out in 
accordance with substantial!, the same process as that of 
the first embodiment, except that the semiconductor chip is 
~ fixedl y on the die pad. followed b y encapsulation 
with the encapsulating resin. 

example. in . modification ^ ^ ^ 

encapsulated semiconductor device -„ . 

aevice of the third embodiment 

an opening 333C is formed on the -«» ft . 

t.ie .ip of each terminal 

column 333 as in the modification , u , 

aUon to =he first embodiment 

as shown in Tig. 2 . The ooeVia <• 

• " n 3 is protruoed externally 
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fro, the encapsulating resin 3«0A such that the ti P havi, 
the opening serves as the terminal 333A. 



[EFFECTS OF THE INVENTION] 

The present invention provides a r..< 

provioes a resan-encapsula-ed 

sa-iconduccd, d.vic, tm?leying the ibov ,.„ encioned 

WMCh iS -"in, a d . m . nd for 

increased terminal number and i, excellent <„ 

excellent in mounting 

efficiency. Furthermore, the 

tne """-encapsulated 

Semi " naUCt " deVi " *» • with thla inven:io „ dees 

»« r., uir . . proc „ s Qf cucting ^ ^ ^ ^ 

» th. ca« of usi „, , , ead fram(f havsn9 ^ ^ 

enc. pso l at « d ae Bi con du =tor devic . doej nM ^ probi ^ 

» «h« th. outer lead, a re b . r . t . or . problem . ssoci . ted 
««» co P la„a ri t y . ,„ addiUon ^ these >dvsnta9es> 
r«l n -.„c.p, ul . t . d s «„ ieonductor deviM hj shertMed 
Interconnects !.„,<„ „ _ p . r , d (o ^ ^ 

— tn. .^conductor device can b . r . doced ln , 
P-raaltic c.o.clty. a„ d ,„ drt « n . a in . t .. njf , r de]ay 
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